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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust 
emission control device for an internal combustion 
engine, capable of reducing the amount of a reducer to 
be added for enriching an air-fuel ratio as much as 
possible, without excessively reducing the amount of 
intake air. 

SOLUTION: This exhaust emission control system 
comprises a NOx occlusive agent 20 which occludes 
NOx in the exhaust air when the air-fuel ratio of the 
inflow exhaust air is lean, and emits occluded NOx when 
the air-fuel ratio of inflow exhaust air becomes a 
stoichiometric air-fuel ratio or rich, an adding means 28 
of the reducer which reduces the air-fuel ratio of the 
exhaust air flowing into the NOx occlusive agent 20 and 
purifies the emitted NOx, an EGR device 25 which 
recirculates part of the exhaust air in an intake system, 
an EGR valve 26 which controls the amount of the 
exhaust air to be recirculated in the intake system, an 
intake throttle valve 13 which controls the amount of 
intake air, and an intake air heating means 21 which heats intake air. To add the reducer in 
exhaust air by the adding means 28, the intake air throttle valve 13 is closed and the EGR valve 
26 is opened to reduce the amount of intake air and heat intake air by the intake air heating 
means 21, thus reducing the amount of the reducer to be added. 
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[0 0 6 2] C£D<t^{cS?«!iJS^fgT?-li:?)73?S4:L 



11 

y^ji^2o^o ±ftto©EMii i 9 zmmt % wfs& t 
'Mftrntc^mn mm) zmu-tzmmm&mmzm 

TS-es fc fc fcil7i:8iJ<Di@S£i5#>?> i •? fe Lfco 
[00 6 3] STtlPJffil&aMStt, H 1 te iS* ft* «fc 3 
fc, fCiPIISIl 8rt»c«€fJ:5lciR9W5 
ft, E C U 3 5 5> <D€ *§fc J; 0 Hi#F L Tifl4Wlt 
£^7£#JiM#f 2 8 fc, itt$L;fcM#:/76fr5ttttl 

s n/t««*«nBi7aRi««# 2 8^< STcn^e 

2 9 fc, it7cBiJtJ8&B2 9KH*J6nTC<Djl7C«l«tt 

ss2 9ft(omn<o$iLm*i&,m?z&&m3 1 fc, ^n*. 

[oo6 4] c<D£?&'m7tmim®m~z:n, mnxv 
7 6 t><±m-£ nrcnR.<DmHtfiM7bmmmi& 29^ 

LTii7C^jci^#2 S^muZtlZo =tLX, E C U 3 
5 6 Off ^fc <t K> C ^)15t^iJTO# 2 8 LTgE 

i 8 rt'NjSTcSijfc Lr©ji»B3WiM**fta. 

[00 6 5] 3l7C^«*t# 2 8 *»B ff«a« 1 8 l*K\nfl 
W*nfcJB7£«tt, »*S«l 8 0±8S*^8Kftrtfe 

[0066] c<D&?icLx&j$.ztitc®mmm<D{&^ 

Wmt7J)\>$2 OfciftAU 7-rVl/*2 0fc!RK«*ft 
Tir^fcSWKft* (NOx) *j»ta*-&oo|gig (NO 
fciB7C , rsc fcfc&3o 

[0 0 6 7] ECU3 5fr50Mg^tte<fc»?3B7t 

§ijto#2 8*wu sescssi 8 rt'M&iiTcaijoas 

jtajbWik2ft£<:fcfc&S 0 

[0068] w±a^j:3fcii*«nfcrt«Hii« i fc 

(ECU: Electronic Control Unit) 3 5#0fR3ft 
il<7)ECU3 5fi, AflMIH 1 Olf^^S 

[0 0 6 9] ECU3 5fcfct, u^y U-^E-fe^+J" 4 
a, x7'7P-^-^l 1, gf^JS-by-9-2 4, ^ 

Offlt^WjDBIW L TS&S ft, ±HB Lfc& 
fflHzy^©ttl^{f#^ E C U 3 5 fc A^l^ft* <fc 9 fc* 

[0070] Ecu3 5fc«, mnmmm, m 

Ii0ffl7Wn-^l 4, jl5r;«»f#2 8, EG 

r#2 6, «#3 imtfm%mmzftL?mmn, 

±fSL£&95£ E C U 3 53WWW"r*C fctf Rj&gfc&o 
Tt>-5o 

[00 71] CCT, E C U 3 5(i, 0 3 fc^jVf £ 9 
fc, «7?fatt^X3 5 0fc£oTfflSfc$f!£ftfc, C 
PU351fc, R0M3 5 2fc, R A M 3 5 3 fc, A-y 
^7-y7R AM 3 5 4 fc, A##- h 3 5 6 fc, 
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-h3 5 7fc*ffi^.*fcfctfc, flfifiEA*^- h 3 5 6 
(CgI2n/cA/D3y^-^ (A/D) 3 5 5£d;t 

[0 0 7 2] MfEAT^- h 3 5 6 (i, * 7 > ^tf'Tv' 

PU3 5 l^RAMSSa^SMfSo 
[0 0 7 3] tufSA^)>t°-h3 5 6ti, 3tyU-M 

t^4a, i77p-^i i, m%M&-tyy-2 
io 4, 75-tz)i>mm-tyv3 emtizoic, 7+uwm 

B5Z<DimttliijJ?Z>-tyy-<DA/D 3 5 5%ftLXA 
2»U ^ft&<Dffi^ff#^CPU3 5 1^RAM3 5 3 

[00 7 4] SWBffla*- H 3 5 7 (i, 3 , 

K^OfflZ^faX-^U, EC R#2 6, JI^I 
«#f#2 8, JIN#3 HPfc««Elift^Lr«f»* 
ft, C P U 3 5 1 ^6fflA«n**JIWi^*, KJELfc 
«W*W#3, IMt5ffl7^aX-? 1 4, EGR 
#2 6, il^«ftf#2 8, S«t^ttii»r#3 l^ft 

20 -rs. 

[00 7 5] hOIH R 0 M 3 5 2 3 ^SJW-r 

t&fdbOm^M*) mWls-?>, E G R#2 6^M 
~t%>tctf><D E G RlU^-fy, 7^;l/? 2 OfcjiTC^iJ 

mmfr-^y, 7'C>i'Z2 0icim'$titcPM*im 

ffi£t %> tc VXD P M «aH»J j» / I/ - ^ y H<0 7 7 'J j/ 

30 [0 0 7 6] t5IBROM3 5 2tt, ±tiLtc77'V >r- 
i/3 yT'vVvUztoz., &m<D%W?v7'*mW.LX 

»fcS*«S»«»fi («*»l*fB#RB) fc©BB«s6^ 
«l 1 ©jl$5«ilfc 0 ft 1 3 © g<i^JS fc © 

nf^^-r d fttmwm y 7, i^^^m 1 <dw 

mmt E G R#2 6©S«l«ffifc<Z>IIMS%jjVf E G R 
#Blg#J» v «y 7, rt^^M 1 QBHSRIR fc jBTcW© S 

40 mmm (gL<asptc©ifi^*sj±) fcoiafla^r 

jiTcSiJ^AilM^Jilv -y 7, aTcSfl© @S8SaiPffl fcilTtSiJ 

«n# 2 8 (Drmmr$t<Dmm*?mm\m®m\m 
-?v7'mx&z>o 

[0 0 7 7] SufSR AM3 5 3(i, #-fey^*^(D(±i* 

im>p c p u 3 5 1 oams^$««Mrr«. Huie^© 

SSIifi, <?i|^etf, i'7>i'^^v'3^-b>"9-3 3*V^u 

BBIsWEa-eSSo Cfte><07-^«, ^^y^^v^3 
y-by-9-3 3AV^i/x{I^tH^-T*f5fi, «fr©7- 
50 *fc«£jfl*p>ft&o 
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[00 7 8] mi^y^7y-/RAM3 5 4 it, F<M 
[0 0 7 9] itufec PU3 5 1 fcfc, fufiEROM3 5 2lc 

t ntc 7 •? u t - f a y -/u f=y l. \m o xwm L 

T, »Wll#f», »^iK?)»JW, EGRW8P, NO 

-So 

[0 0 8 0] ^t, KMjItc^N OxMi2 

0ftffifflLfcNOxjfKblW»fciiffl'r*«^*{MfcLT 10 
WWTS. 

[00 8 1] N Oxjf ftflJiJT'fi, C P U 3 5 1 tt, R 

[0 0 8 2] Vyf-ZsUtfflWVte, CPU351 

tf*fl=fcOrt4. «j«JB7cS!NOx«iK2 0^ 

SttWcSSei:, »W^W#*fT*ft"tv*^ 20 
ci, *»iaK'fe>'9-2 4 0ffl*ffl|4HI (itfil) 
EfS© JhfiHi!WTT?&S c £ , )W)*ft*«*"r S c t: 

[ 0 0 8 3 ] ±IS Lfc«t 3 * 'J >y ^X/ W tMBmfi 8t 

#wmsi.Lx^*tm&i£tiitm&tt. c p u 3 5 1 

(4, ilfc8i]n»t#2 8fr5*/W*«fcjKffJfc*»B 

*«a«*'&*^<i!5awfE#3 o^jss-r-sc^fcfc 

"»jBG87cS!NOxjttji2 OlcgfiX-rSgfMtffiD^ 
t00 8 4] HftWtett, CPU35 ltt, RAM3 5 30 

3 fcft3«*nTir^«MiHiiEa, 7 inumm-by? 3 

6©ttj±Ki# (7*-fe;H?5§g) , l77P-^-?l 1 

to c p u 3 5 1 a, mmLtcmmmmt7tii)i>m 

M 3 5 2 ©ji7E^J^U»Ji) v yA/i'tXU SPSt 

[0 0 8 5] C©HJS«D}gig^{4, »&$9#*piHfiite 

AO EG R < d t T-!» A£MttfcM'> 40 

-^t-^2 lic&vtiQmtzox, :?(D&mm&<& 

'>f3 0 *©g*(i. »A3SC*igi&*cfcT?, 
5fc*C>!RA2a©lS?ffi#«afr&T?&^ 
[00 8 6] 9£ ASStf&g T , *^ ASMUfi T 2 «fc <0 fe 

8!B$ (PV) jW— SO«^tt, niRTi = niR 
T 2 (n.(45RAS^aKT.©i:t<0^ffl, n*tt«A 
^SfiTi©fc*©g?«) r*&S«T\ n,<n 2 £ 50 
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[0 0 8 7] C<D£ofc, EGR#2 6Rtf!RS0K')# 
[0 0 8 8] c<D£5fc, KA^ii, -<y^~';\L- 

$? 2 nc £ o xtamz t&SMfflm < & d SMfitf '> 
[0089] «^t> c p u 3 5 1 it. mzsmmm 

£^•7 y — £ £ t T R 0 M 3 5 2 <08K»9HI#fflf|lV -y 

«fh (iamaiiOTii) fcjwa-rs. 

[0 0 9 0] ffiHHfflg#3 0£0@^#WA^ttl?n 
Sfc, CPU3 5 1tt, flifflSH^f 3 0 

^it^ss 2 9 LTii7Tc§iji«ftf# 2 8 'setts* 

BEW±tab, S7C^JW#2 8*?^#-r-5o 
[00 9 1 ] C P U 3 5 Hi, iftfflWP3 0*B8#* 

*fcB*jS^6iWBB«iJi#B*iai« , iBi , r* mshb 
sy«#t# 2 8 t»^*a7Mjo«iB*«i«f«n*fc»i), 

)i7C§iJl«W#2 8 t^Sn*«Bfi©EE*JWI#E5fe« 
4: a*), ja7cSiJ"B*f#2 8^EB#'rs. 
[0092] C©±a fCj^ftPS^ 3 0*» 

n§ i: , i^^Aqfi©»^Jl7cSWI>f# 2 
T, aecffl««#2 8*»6«»«nfcJl7C«ltt, SfStft 

wi 8©±«&b^8snrtfeSfjRi:ig^ro-&oTiarae 

3RiftSOti^[%JgBRL, ®^ji7CiUN0xfel!^2 0(C 
!?ftA^§o 

[0 0 9 3] ®^)l7t3yN0xM^2 OtcMt 

O^ffiRttftM (NOx) ORiRi:tta«jl7c4:*SS 

icmmmmcWi^Mtc tic%% 0 

[00 9 4] £35, CCTfi?KM^ , 3#l 3fcEGR#2 

Q<nni5*mhi*^x®.\m%m*w>-£*ktzti\ cn 

[ 0 0 9 5 ] #tc, sRitiiTtiy n ox«® 2 0 toffim 
mmmcD^xmwtZo 

[0096] ®m®mmwx°te. c p u 3 5 1 «, 7^ 
2 o<DMitmc&zwm*®'iM.t'*.< mmmmm 

[0097] ccx\ ftmmmivMwiamm cs) 

lT^nst, riEftBss csoo ^HUftsffifi 
(SO3) ft^oiBiftfm (sox) ittissns, 
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[0 0 9 8] SSEHSftW (SOx) a, m^ttucy 

4)]s*2Q\mxL, mmmm (nox) mm®* 

fi-XUc£iX7 4)l5 2 0t©^n-5o 
[0 0 9 9] JIttlWcfi, yjkZZ Ot^AtSgm 

4<©8g?!tl!Jttf S5^£ £fc(4, ftiAPMtfT^rigfl; 

«SH (SO2) ^HKfflKIt (SOO H©ffijiti?ft;^ 
(sox) (p t) ©sts±-<?i?{t:£n, wa^r 

sl-y (SO/") ©JgT'7^l/£2 OtfSii^nSo jg 

fc, 74/152 Ofcia^tlfcSHI-f*^ (SO/" ) 

tt, Kffc^U^A (BaO) fc*££UT«fflJMS (B a S 10 

0.) *Bm-%c 

[0 10 0] tC5T\ Wm& (B a SOi) tt, fiHBft 
/SU7A (Ba (NOO 2) fcJ±LT3K£l/?^T#fiS 

•5. 

[0101] 7^;l/*2 Otcfctt^WS (B a S 

0.) (D&ffmintzt, ztiic&vxmmwtitvs (n 
Ox) owmtcMZtzc wvi* (b 

aO) Ofi^SE^TSfcto, 7^;l/^2 0ON0x!»» 20 

[0 1 0 2] 7<Ol5 2 0<DSOx®m*®mt%75m 
tLXlt, 7-f;U^2 0O»HMiaS*te«fc J f6 0 07b 
£6 5 0*C©Hffi«$T*#ffi3-&*£fcfc»«:, 7wvl/£ 

0, 74/15 2 0fc§»SftT^*Wft*y«7.k (Ba 
SOO fcSOj'^SO/fc&tffllU ^^T'SO/Jf 
SO«"**aW»0K{bJc* (HO ^-MWfcK* (C 

•rscfcjb^trSo 30 
[oio33Kf, **«s<D^!g»c«s«siaa«ia 

T(4, C P U 3 5 1 It Stf 7Y7l/£ 2 0©ffcffi£iS#) 

[0104] ttriKftSMtP-ett, C P U 3 5 1 J4, jItc 
3fl«S3*# 2 8fr 6»R««I*««* c i: t <fc •? , 7 -r ;l/ 
#2 0lcfc<,>T*©®ft£im;£-ti\ Z<Dmc%3L?% 
mc&??74)l52 0©^®£fti&3o dcDi:^tciS 
7c8ll"»&f# 2 8 ft^^tlSffla, N Ox©j55ttti • 

[01 05] $fc, D*«t#ja9JWr*tt, c p u 3 5 1 

mnmft*7 4 /it* 2 oic^xmit^^, mitvux. 
zmic&^x 7 4>i5 2 o(Dmuznit>z>&?ic 

[0 10 6] fflU 7-<;l/^ 2 Otfii&lcSig'f Sfc, 50 
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7 4fr*Z0<Dm5<Wimi£tl&&tfi&Z1ttb. ®% 

[0 10 7] ±fBLfc«fcdft«l!i^ia«iafc«t»)7w/l/ 
2 2 O©£fcigtf0)J*.tf 6 3 0t©Kia«3:T?±#f 3 

CPU3 5H4, 7^;I/*2 OlciffiA'fSSE^P© 
S*iffiS*fiT*#S^<a7cSiJi!ait#2 8 

[0108]^ 3i7t^nii=t#2 8fr$mm&iimim 

LT7^;l/^2 OtfjS&U Wfr*tt&fiMm8tft2 8fr 

issisft-satf&sfcik CPU351B, »t-ty 
^ p> ©»«&*£ 7 w - k / w * *j w-r s «fc 3 1 -r a 

[0 10 9] -7a, Sff8^K®jin4«Sl7cM4W#2 

8*»b«&s*i 8^w?nt, w**nfca7E« 
sFMftwi 8©±^e.^nT*fcgf^i:?i^?n 

»SOSP^!»jSGS7cS!N0x)»«2 OfcRLVTS. 
[0 110] co«fc-5»«:ttS@aS!iajb^tT*nsi:, 
7-r;l/*2 oo^ffifcW^KiBT-i?, 7^*2 Olcffi. 

Atz>8m<DMmm&m&<&z>tcisb, 7^22 oic 
ym£nx^%mm>v)*?L (Basoo #so 3 
so«"fc»ta#£n, *n&sos"*so« 
Kft** (ho ^-mitmm (co) ^astTiiTt 

£tU JWT7^;l>*2 0©S0x»§#|I]8£nSc:fc 
[0 1 1 1] L©±9«|fc$Wt, ±®LtzVv 

s ©t\ ymzffijzommmmc? % rcwcma-?^ 

[0112] tUilHiflLfciSK:, *Hflfi©«fi8k:«5 
fc«toT!RA^©aS^±#^-li:?.©T', m^<OW& 

<ig2©nM©ff^>*^sa©m^4, s 1 ©^asojg 

[0 1 13] l24fc*T«fc-Mc, c©HBS©JBIS"Pti, 
rtM^H 1 ©^MSF«3tc^Cy^D-7v^6 1 A^lfttt 

-iRte, ^p-7^^6 1(4, 

1 ©5&WH^tjK8tS%ApS»U. £fc{4««2ftfc»!4£ 

5©r-, e*i: ur«AffisuiAi«ife!> , r*. 



(10) 

17 

[01 14] ±tmwt$m?z&fo&, m%w. 

0#13, E G R # 2 6 <Dpj75\ £fc(4 l^tl*»-** 
[0 1 15] **«©«ttk:te(#^Ttt, affift*i:4S 

ztctb. m-<D$m*ttL-ctffli%nm.t&o io 

[0 1 16] 0 5(c^-r<t9lc, COHMO^^T'ti, 
*li 1 IcmtfZntc E C R 2 7 £/V^Xf 

*/vr^3ffl»6 2*^*nTt/^ 0 km 

arTSfci&teE G R ^-5 2 7*/^<X***J:5k: 

[01 17] ±GMn«ftK < r«iR)c(d:, mtm 

0#1 3, ECR#26©M7a\ Sfettl^-fn^ 

[0 1 18] ££5T\ ccDrtjM8T«, E G RjilSS 
ci:k:«tor«RA2g«fS*iS6 , r<i4:^i?€** J , 

■?*S^&tt, !ftA£»S*W5 , r#®fc LTEGR 
#2 6*»J»"rS7jffiK:J:n{f, »^K0#1 3%«S 30 

[01 19] xmrnoBtmas^xit, ^mmm\ 

[0 1 2 0] 06fc*f .fc^c, c<oHBS<D^ST'(i> 

tzsfyz-t-^'W'txmm 3tfBi$.-$nx^ 40 

[0121] ®A<£Sa«, ®MW9fc*3^TjI>L^S| 

5 a&ffigfStf, 3^l/7tA>)-;yyi 5 a «fc9 

a ftXEm2ftXmiR£&^tc^*ftl$tZ>fcit><D-< 
y^-^-7 1 6#R<*&TVft. ^HtcjSUTSSS^ 

1 6*a»L*^£?»ci-*c£T?*©^*B&±u so 
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[0 12 2] -O-^-^— 7/W^xagg6 3£ 

aa-rsRASSc^iBfflWfcigi&sfe*, c©-r>^- 

7>W/<Xil»6 3(4, *<E>-aiWrffig6 4 fcft 
oTfeD, f-ortSf (HjfH*1*) fcttiM&SftfciftAffi 

[01 2 3] 4*3, ccfeda— sg6 4*8fflbr!R 

[0 1 24] m i (DmMoBmxm.wLtc&o 
s-f>f-^t-?2i (00 it. #mm<DBMx*tt 

-22 1 fcMST ClO-Ox-^K-^ 

[0 12 5] ±CIW»**« , r*«ttt, *«R»?^1 
3, E G R#2 QVWj, *fc*4l^fn^-75f*»J»L 
T9&A£M*£ T? * 5 PI 0 ®'>£ C AW $ L ^» 

[0126] *nffi<Dftfmc]s^xiz, mf8MMit%z> 

J4, BiifS^ffi^JgffiT'fi, ji^iJ^jl7cSiMftf#2 8^ 

5£2tisci:&<, mar, ^-ryng^tcm^oran 
*t3^xmM2nmm%*fi5£5icLXig7iMx°$> 
zimmn.wcmn-?z£?icLx>t>&\ cow* 
am, Mil 1 mmnm, mmmmtcfttztifi 

[0 1 2 7] 

tt, KA^OSg*±#*^cl^T% KA^Mfl^ 

ii^&mfm<Dm*xz % le^pa < t % c t tmmt 

[0 2] (A) tt, /^^+iU-h7'r;l/2©«l7?^ 
STffi^-r^-p^So (B) 14, Af^*aU-h7^ 

[03] Ecucrtawsja^-r^D-y^H-e&So 

[0 5] SSOHMSOJBfigOrtjlSSaHi^WlRSPMSfc 
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[06] mA^mmmm^mmmt^o^mmt 

[ft#«J!] 



2 0 0 3 
20 



2 6 9 15 5 



1 • • • 




la- 




2 • • • 




3 • • • 




4 . . . 




4 a • • 




5 • • • 




6 • • • 




6a-- 




8 •• • 




g . . . 




1 8 • • 




1 9 • • 






[02] 


( A ) 





* 2 0 • 


• ■^T-f4 : al/-h7^;I/'5! 


2 1 • 




2 4 • 






• • F P. R 

L> U 1\ AUiW-uJ 




L. \j I\ 71 


? 7 • 


L u i\ / y 




Jasy L h'J H i3. irj TT 






1 * 


JEEt/lTT 


10 3 3- 




3 5 • 


• -ECU 


3 6 • 




6 1 • 




6 2 • 


• • E G R ^-^/W^XJiSg 


6 3 • 




6 4 • 





^■□■□■□■□■□■Erfc^Es 

^□■□■□■□■□■□■□■□iB^,, 
/□■□■□■□■□■□■□■□■□■Q\ 

^□■□■□■□■□■□■□■□■□1 
^■□■□■□■□■□■C2J 



t B ) 





[03] 



4* - H 3"6>U— fl.g-te>«E 
IT -u( 



5Z2S; 



33 ^>^Ft«H/glHry» 
14 -vl »ffitttf7»yax-» K - 



26 



2B-H I^IPF 
31 




[04] 



25 26 




24 20 



(13) 



¥fm 2003-269 1 55 




(5Dint.ci. 7 kbue# fi T-Y>r(#%) 

F 0 1 N 3/02 F 0 1 N 3/08 A 4 D 0 4 8 

3/08 B 4 D 0 5 8 

3/24 E 

3/24 M 

S 
T 

F 0 2 D 9/02 Q 
F 0 2 D 9/02 21/08 3 0 1 A 

21/08 3 0 1 3 0 1 B 

3 0 1 D 
3 0 1 Z 

23/00 A 

23/00 43/00 3 0 1 K 

43/00 3 0 1 3 0 1 N 

3 0 1 P 

F02M 25/07 5 5 0 R 

F 0 2 M 25/07 5 5 0 5 7 0 J 

5 7 0 B 0 1 D 46/42 B 

// B 0 1 D 46/42 53/36 1 0 3 B 

1 0 1 B 
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AA05 
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JAll 
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BA05 


BA08 


BA09 
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i t\\j 1 


FA10 
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FA?7 


FAT7 


3G091 A AO? 


AA1D 


AA1 1 


t\t\ 1 o 


AR01 


AB06 


AB09 


AB13 


BAl 1 


RA14 


TA01 


('AOS 


f AO^ 


f AOK 


\jt\ 1 o 


LDU1 


CB02 


DB10 


EA01 


EA03 


EA05 


EA07 


EA17 


EA18 


EA22 


FB01 


FB10 


FB12 


HA14 


HA21 


HA36 


HB05 


HB06 






3G092 AA02 
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